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ABSTRACT 
We successfully rescued a patient whose coronary artery perforated following implantation of a drug-eluting stent 
(DES), by deploying a stent-graft in symptomatic myocardial bridging. Our case demonstrated that coronary per-
foration could be handled without difficulty when perforated myocardial bridging is confined to the interventri-
cular groove. (Korean Circ J 2010;40:148-151) 
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Introduction 
 
Myocardial bridging is defined as an epicardial coro-
nary artery that goes intramurally through the myocar-
dium beneath the muscle bridge. While generally benign, 
myocardial bridges can cause ischemia, ventricular ta-
chyarrhythmias, atrioventricular block, and sudden car-
diac death.
1)2) For symptomatic patients, various ther-
apeutic approaches have been attempted, but the optimal 
treatment of myocardial bridging still remains contro-
versial.
3)4) Coronary stenting has been another thera-
peutic option with medical and surgical treatment, but 
the high risk of perforation and high rate of in-stent 
restenosis have limited its use.
5-10) Recently, we experi-
enced a patient with a perforated coronary artery after 
implantation of a drug-eluting stent (DES) that was 
successfully rescued by deployment of covered stent in 
symptomatic myocardial bridging. 
Case 
 
A 46 year-old woman who had no coronary risk fac-
tors, presented with exertional chest pain for several 
weeks. The chest pain was typical for angina pectoris 
and depressed ST segments were noted at the exercise 
test. Echocardiography revealed normal left ventricular 
(LV) systolic function {ejection fraction (EF)=72%} with-
out any regional wall motion abnormality. We perform-
ed coronary angiography which showed significant ste-
nosis (up to 80%) aggravated by severe myocardial bridg-
ing at the mid-portion of the left anterior descending 
(LAD) artery (Fig. 1A) without significant stenotic le-
sions at other coronary arteries. The pain was not re-
lieved by optimal medical treatment for 2 weeks. So we 
decided to do a percutaneous coronary intervention 
(PCI) at the LAD lesion. Through a 7 Fr Judkins guid-
ing catheter, the lesion was easily crossed with a 0.014 
Choice floppy guidewire. Predilatation was performed 
with a maverick balloon catheter (2.5×15 mm, Boston 
Scientific, Natick, MA, USA) at 10 atmospheres for 20 
seconds. We deployed a Taxus stent (3.5×16 mm, Bos-
ton Scientific, Natick, MA, USA) according to the size 
of the predilated balloon catheter. The stent was inflat-
ed up to a nominal pressure 8 atmospheres. But the 
middle segment of the lesion was not compliant, so the 
stent was not fully expanded with nominal pressure. We 
gradually inflated the stent using 16 atmospheres (Fig. 
1B). In the mean time, the coronary artery was perforat-
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ed and some extravasation of contrast media was observ- 
ed in the pericardium (Fig. 1C). But, the patient’s vital 
signs were stable (blood pressure 115/70 mmHg) with 
only a mild increase in heart rate. Contrast media ex-
travasation still persisted on follow-up angiography. How-
ever, because the perforated site was entrapped intra-
murally through the myocardium in the interventricu-
lar groove, there was no evidence of accumulated blood 
at the dependent position of the pericardium on fluo-
roscopy or echocardiography. So we decided to observe 
the patient with close monitoring of symptoms and vital 
signs. After 10 minutes, angiography revealed continued 
contrast media extravasation from the perforated site. 
But echocardiography showed no evidence of pericar-
A  B  C
Fig. 2. A and B: four months after the stent procedure, CT angiography showed no evidence of residual hematoma or pseudoaneurysm
(arrow). C: follow-up coronary angiography performed at 8 months after the procedure showed good distal flow with minimal stenosis at
the proximal edge of the stent (arrow).   
A  B  C
D  E 
Fig. 1. A: angiography revealed 80% stenosis aggravated by severe muscular bridging at the mid LAD. B: at a nominal pressure of, the 
stent was not fully expanded in the middle segment of the lesion. So, we inflated the stent with a high pressure, up to 16 atm. C: on follow-
up angiography, the coronary artery was perforated and extravasation of contrast into the pericardium was noted at the site of the lesion.
D: an IVUS study showed the perforation site and a perivascular hematoma along the lesion. E: after implantation of a covered stent, 
leaking flow from the coronary lesion was no longer noted. F: follow-up echocardiography showed a minimal amount of pericardial effu-
sion (arrow) without hemodynamic instability. LAD: left anterior descending, IVUS: intravascular ultrasound.   
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dial effusion. On an intravascular ultrasound (IVUS) 
study, a large perforated site and a perivascular hema-
toma were observed in the mid-portion of the deployed 
stent (Fig. 1C). Based on the IVUS findings, a Jo co-
vered stent (3×19 mm, Jomed International AB, Hel-
singborg, Sweden) was deployed at the perforation site. 
Contrast media extravasation was not noted after de-
ployment of the covered stent (Fig. 1E). Follow-up echo-
cardiography showed a minimal amount of pericardial 
effusion without hemodynamic instability (Fig. 1F). Se-
veral days after the procedure, the patient was discharg-
ed. Four months after the procedure, CT angiography 
showed no evidence of residual hematoma or pseudo-
aneurysm (Fig. 2A and B). Follow-up coronary angio-
graphy performed at 8 months after the procedure 
showed good distal flow with minimal stenosis at the 
proximal edge of the stent (Fig. 2C). The patient is do-
ing well without exertional chest pains.   
 
Discussion 
 
Although coronary stenting is an effective interven-
tional approach to improve symptoms in selected pa-
tients with myocardial bridging, it is associated with a 
high risk of coronary perforation.
5-7) The reason for this 
phenomenon is not clear. Autopsy findings showed that 
tunneled segments in myocardial bridging tend to be 
deficient in vascular smooth muscle density, which may 
be more prone to vascular disruption during high in-
flation pressures during PCI.
11)12) Another study reveal-
ed that the vessel area in the myocardial bridge segment 
was significantly smaller than that in the adjacent re-
ference segments proximal and distal to the myocardial 
bridge throughout the cardiac cycle.
13) This finding might 
explain the higher rate of coronary perforation asso-
ciated with coronary stent implantation for myocardial 
bridges. The histological and anatomical differences in 
tunneled coronary arteries may require an adjustment 
in stent diameter and inflation pressures to help reduce 
the risk of coronary perforation. In our case, we selected 
an oversized stent, resulting in coronary perforation. Pre-
interventional IVUS may be helpful in selection of an 
appropriate size of stent and, in particular, in cases 
that require high inflation pressures for optimal stent 
implantation. Although coronary perforation is an un-
common complication following PCI, it usually causes 
a catastrophic result including cardiac tamponade, em-
ergency coronary artery bypass surgery, or pseudoan-
eurysm formation, with the potential for late coronary 
rupture and death.
14)15) But, in myocardial bridging as 
observed in our patient, because the perforation site and 
extravasated blood are mainly confined in the interven-
tricular groove, perforation itself usually does not cause 
hemodynamic instability. We were able to evaluate the 
lesion using IVUS to decide on implantation of a co-
vered stent after perforation.   
Coronary stenting in myocardial bridging has been 
associated with a high restenosis rate.
9) Possible factors 
for this include shear stress from persistent external com-
pression from myocardial bridges, causing neointimal 
proliferation, and long stent and recoil phenomena when 
inadequate pressures are used for stent deployment. A 
DES was chosen as a feasible alternative to surgery be-
cause it had the ability to reduce restenosis. In our case, 
we performed PCI with a DES, which also showed good 
distal flow with minimal restenosis at the proximal edge 
of the stent at follow-up angiography.   
Our case showed that, even though coronary perfor-
ation had occurred in myocardial bridging, the perfor-
ation site was confined in the interventricular groove. 
Therefore, it could be managed more easily than con-
ventional coronary perforation. 
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